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(54) Optical unit and Image display device thereof 



(57) A single plate type optical unit and display de- 
vice to utilize light with high efficiency in a simple method 
is configured so a dichroic mirror separates light into a 
plurality of colors, and the plurality of colors of light re- 
flected by the dichroic mirror are beamed onto a rotating 
multlsurface element, the plurality of colors of light emit- 



ted from the rotating multisurface element are each 
beamed onto different locations on the display element, 
and by rotating the rotating multlsurface element, the 
plurality of colors of light are moved in one direction 
along the display element, and a color image is beamed 
from a projection lens. 
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by mounting these components in an optical unit having 
an optical path from the light source 1 to the projection 
lens 13. 

[0032] The embodiment when the direction from the 
light source 1 to the dichrolc mirror group 7a, 7b, and 7c 
Is the same as the direction from the reflecting rotating 
multlsurface element 43 to the projection lens 13 is de- 
scribed next while referring to FIG. 7. 
[0033] FIG. 7 is structural views showing the third em- 
bodiment of the optical unit of the present invention. 
Sections In the figure assigned with the same reference 
numerals are Identical to the same sections in the em- 
bodiments of FIG. 1 and FIG. 3 through FIG. 5 so an 
explanation is omitted here. 

[0034] The optical path between the light source 1 to 
the dichroic mirror group 7a, 7b, 7c Is different from the 
optical path shown in FIG. 1 in that there is no second 
collimator 5b however the other components of the op- 
tical path are the same. 

[0035] In the optical path from the dichroic mirror 
group 7a, 7b, and 7c to the reflecting rotating multisur- 
face element 43 is different from the optical path shown 
in FIG. 1 in that there is no third collimator 5c, however 
this collimator 5c may also be used. Two types of con- 
verging lenses 6a, 6b are used In the optical path from 
the reflecting rotating multisurface element 43 to the 
PBS10. The structure from the PBS10 onwards is the 
same as shown In FIG. 1 . The dotted line in FIG. 7 Indi- 
cates the/green light, while the dot-dash line indicates 
the optical axis of the green light. The optical axes of 
the red fight and blue light are omitted but their optical 
axes can be shown as in FIG, 1 . 
[0036] In this embodiment, among the three (colors 
of) lights reflected from the dichroic mirror group 7a, 7b, 
and 7c, the light in the center, or in other words the green 
light is focused and converged on one surface of the 
reflecting rotating multisurface element 43. In this case, 
the red light and the blue light are beamed centered 
around the green light on the reflecting rotating multi- 
surface element 43 so that each surface of the reflecting 
rotating multisurface element 43 can be made smaller 
compared to when the green light is converged onto oth- 
er than the center of the reflecting rotating multisurface 
element 43. 

[0037] Also In the present embodiment, the red light, 
green light and blue projected light can be emitted from 
the projection lens 1 3 on an optical axis approximately 
In parallel with the optical axis of the dichroic mln^or 
group 7a, 7b. and 7c from the light source 1 . 
[0038] There is no restriction here on the collimator 
lens and these may be installed behind the dichroic mir- 
ror group 7a, 7b, and 7c. The particular features of the 
dichroic mirror group 7a, 7b. and 7c may also be Inter- 
changed such as by either of the combinations of RGB, 
BGR however, weak light wavelengths should have pri- 
ority according to the output of the light source serving 
as the light source, in other words, the initial reflection 
method is satisfactory for reducing the pemieance 



(transmittance) count. 

[0039] The fourth embodiment of the present inven- 
tion is described next while referring to FIG. 8. 
[0040] FIG. 8 is a structural view showing the fourth 

s embodiment of the optical unit of the present invention. 
In this figure, after the light from the light source 1 has 
passed through the first collimator lens 5a and the sec- 
ond collimator lens 5b, the light Is input to the first light 
valve 46. The polarization direction of the light is aligned 

10 by the PBS45a, PBS or the full reflecting prism or the 
full reflecting mirror 45b, or the X /2 wavelength plate 4b 
while reflecting from the Internal surface of the first light 
valve 46 and advancing, and Is Input for example as S 
polarized light to the second light valve 44. The S polar- 

*5 ized light input to the second light valve 44 advances 
while reflecting from the internal surfaces of the second 
light valve 44 and the red light, green light and blue light 
are respectively reflected from the dichroic mln^or group 
7a. 7b, and 7c and are input to the reflecting rotating 
20 multisurface element 43. The red light, green light and 
blue light reflected from the reflecting rotating multisur- 
face element 43 pass through the first converging lens 
6a, second converging lens 6b. third convergence lens 
6c and polarizing plate 9a and are input to the PBS1 0. 
25 The optical path from there onwards is the same as in 
the case of FIG. 1 . 

[0041] A color image can also be displayed on the 
screen in this embodiment. Also in this embodiment, 
light projected from the projection lens 1 3 can be emitted 
30 on an optical path in a direction perpendicular to the op- 
tical axis of light from the dichroic mirror group 7a, 7b, 
and 7c and light source 1 . 

[0042] In this embodiment, the light is fomned into S 
polarized light by means of the PBS45a and the fully 

35 reflecting prism 45b so that a line or streal< can be ob- 
tained between the S polarized light emitted from S po- 
larized light emitted from the PBS 45A and the S polar- 
ized light emitted from the fully reflecting prism 45b. 
When these two S polarized lights pass through the sec- 

^0 ond light valve 44, the line or streak occurring among 
the two S polarized lights is eliminated by reflection of 
the two S polarized lights internally in the second light 
valve 44. If not concerned with the line or streak occur- 
ring among the two S polarized lights, then the second 

45 light valve 44 for aligning the S polarized light may be 
omitted, 

[0043] Insertion of the PBS45a causes the width of 
the light of the light valve 46 to enlarge In one direction 
to approximately twice the original size so the shape of 

50 the output beam opening of the light valve 44 can easily 
be made to a similar shape (band rectangular shape) as 
the scroll band shape on the display element. Also the 
Input opening shape of the light vah^e 46 can be de- 
signed to a shape (for example, an approximately 

55 square shape) to match the light spot shape, so that light 
loss can be limited and the light can easily be extended 
to a rectangular shape and extremely good efficiency 
obtained. The output light beam opening of the light 



5 



iNSDOaO: <EP. 



.1253787A2_L> 



11 



EP 1 253 787 A2 



12 



[0053] The red iight, green light and blue light reflect- 
ed at this display element 12 and polarized into P polar- 
ized light, passes the PBS10 and is input to the projec- 
tion lens 1 3. In this embodiment, the direction of the iight 
emitted from the projection lens 1 3 is approximately par- s 
allel with the direction of light emitted from the light 
source 1 , and faces the opposite direction. 
[0054] In the embodiments in FIG. 10 through FIG. 12, 
the transmissible rotating polygonal mirror 47 rotates 
clockwise (direction of arrow A) as seen in the drawing. io 
[0055] In FIG. 10. the red light, green light and blue 
light reflected by the dichroic mirror group 7a, 7b, 7c on 
mutually different optical axes, are input to one surface 
of the transmissible rotating polygonal mirror 47, pass 
through the transmissible rotating polygonal mirror 47, is 
and after being emitted from a surface facing the trans- 
missible rotating polygonal mirror 47, these optical axes 
intersect and are input to the condenser lens 8. 
[0056] In FIG. 1 1 , the transmissible rotating polygonal 
mirror 47 Is rotated clockwise In thecase of FIG. 10, and 
the red light input to one surface, and the green light and 
blue light input to the next surface, and the respective 
red light, green light and blue light pass the transmissi- 
ble rotating polygonal mirror 47, the red light is emitted 
from a surface different from the surface facing the one 25 
surface (of the multisurface element 47), the green light 
Is Input from the next surface, and emitted from a sur- 
face facing that surface, the blue light is input from the 
next surface, and emitted from a surface different from 
the surface facing that one surface. In this embodiment, 30 
the green Jight and blue light input from different surfac- 
es, are emitted from different surfaces and after inter- 
secting, are input to the PBS10. 
[0057] Ln FIG. 1 2, the red light is input to one surface 
of the transmissible rotating polygonal mirror 47, and the 35 
green light and blue light input from the next surface, 
and the red light, green light and blue light respectively 
pass the transmissible rotating polygonal mirror 47. The 
red light is output from the surface facing the next sur- 
face, the green light Is output from the surface facing the 40 
one surface, and the blue light Is output from the surface 
facing the next surface. After the red light and blue light 
output from the surface facing the next surface have In- 
tersected, they pass the condenser lens and are input 
tothePBSIO. 45 
[0058] In the embodiments from FIG. 1 0 through FIG. 
12, at least two of the red light, green light and blue light 
intersect after being output from the transmissible rotat- 
ing polygonal mirror 47. 

[0059] In this embodiment, any material capable of so 
permeating light can be used as the material for the 
transmissible rotating polygonal min-or 47. Also, the 
number of surfaces of the transmissible rotating polyg- 
onal mirror 47 is not limited to eight surfaces and any 
polyangular shape can be utilized if having three or more ss 
sides. There are further no restrictions on the size of the 
transmissible rotating polygonal mtn-or 47. 
[0060] The invention as described above can irradiate 



a respective plurality of colors on different locations on 
one display element by utilizing a dichroic mirror group 
to separate and reflect light into a plurality of colors, and 
a rotating multisurface element to change the direction 
of this plurality of colors; furthemiore, the locations irra- 
diated (or beamed upon) on the display element by the 
plurality of colors can be sequentially changed in one 
direction by rotating the rotating multisurface element, 
so that a color image can be obtained using one display 
element that further has a simple structure. 
[0061] Also in this invention, the light from the light 
source Is separated Into a plurality of colors and.this sep- 
arated plurality of light colors can be irradiated with good 
efficiency upon a display element so that the utilization 
efficiency of the light is good. 

[0062] In this invention, only one rotating multisurface 
element is used so that the positioning of the plurality of 
light colors irradiated upon the display element is sim- 
ple: 

[0063] In this invention therefore, as described 
above , an optical unit having a simple single plate type 
structure can be obtained. An optical unit having good 
light utilization efficiency can be obtained. Further, an 
optical unit having good simple positioning of the plural- 
ity of colors on the display element can also be obtained. 



Claims 

1 . An optical unit comprising a light source, an image 
display element to fonn an optical image according 
to an image signal output from the light emitted from 
said light source, a color separator means for sep- 
arating the light emitted from said light source into 
a plurality of light colors, a rotating multisurface el- 
ement Input with a plurality of light colors emitted by 
said color separator means for changing the re- 
spective optteal axis direction and beaming saldplu- 
rallty of light colors onto different locations on said 
display element while scrolling the light beam in one 
direction, and a projection device for projecting light 
emitted from said image display element as a color 
Image. 

2. An optical unit according to claim 1, wherein said 
color separator means Is comprised of a dichroic 
mirror or a dichroic prism and reflecting mirror. 

3. An optical unit according to claim 1 , wherein of said 
plurality of light colors emitted from said rotating 
multisurface element, two of said light colors are in- 
put to said image display element after the optical 
paths of said two light colors intersect. 

4. An optical unit according to claim 1, wherein said 
rotating multisurface element Is a reflecting rotating 
multisurface element, a plurality of said light colors 
irradiate upon the surface of said reflecting rotating 
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mirror, said third dichroic mirror or reflecting mirror, 
and along with beaming said first, said second and 
said third color light onto different locations on said 
Image display element, to scroll in one direction 
along the locations beamed upon by first, said sec* s 
ond and said third color light, and a projection de- 
vice to project light emitted from said image display 
element as a color image. 

16. An optical unit according to claim 1 5, wherein a po- io 
larized beam splitter for aligning the polarizing di- 
rection of light from said optical pipe Is installed 
downstream of said light pipe. 

17. An optical unit according to claim 1 6, wherein other 
light pipes are installed downstream of said polar- 
ized beam splitter. 

18. An optical unit comprising a light source, an image 
display element for fomning an optical image ac- 20 
cording to an image signal output from the light 
emitted from said light source, a first array lens for 
forming a plurality of secondary light source images 
from said light source, a second array lens for con- 
verging each of the lens images of said first array 25 
tens, a polarized beam splitter to align the polarizing 
direction of the light, a first dichroic mirror to isolate 

a first color light from light inside said polarized 
beam splitter and control the optical axis direction 
of said first color light, a second dichroic mirror to 30 
isolate a second color light from among light inside 
said polarized beam splitter and control the optical 
axis direction of said second color light, a third di- 
chroic-mlrror or reflecting min-or to control the opti- 
cal axis direction of a third color light from among 3s 
light inside said polarized beam splitter, a permeat- 
ing rotating multisurface element to control lably 
pass light of the optical axis direction of each of said 
first, said second and said third color light beamed 
from said first dichroic mirror, said second dichroic 40 
mirror, said third dichroic mirror, and along with 
beaming said first, said second and said third color 
light onto different locations on said image display 
element, to scroll the locations beamed upon by 
first, said second and said third color light in one 45 
direction, and a projection device to project light 
emitted from said image display element as a color 
image. 

19. An optical unit according to claim 18, wherein at so 
least two color lights from among said first, said sec- 
ond and said third color lights reflected from the sur- 
face of said pemieatlng rotating multisurface ele- 
ment are beamed onto said image display element 
after Intersecting. 55 

20. An optical unit comprising a light source, an image 
display element to form an optical image according 



to an image signal output from the light emitted from 
said light source, a color separator means for sep- 
arating the light emitted from the light source into a 
plurality of light colors, a rotating multisurface ele- 
ment Input with a plurality of light colors emitted by 
said color separator means for changing the optical 
path and beaming the plurality of light colors onto 
different locations on said display element while 
scrolling the light beam in one direction , and a pro- 
jection device to project light emitted from said im- 
age display element as a color image; 

wherein said color separator means is com- 
prised of a dichroic mirror or a dichroic prism and 
reflecting mirror; 

of said plurality of light colors emitted from 
said rotating multisurface element, two of said light 
colors are Input to said Image display element after 
the optical paths of said two light colors Intersect; 

said rotating multisurface element is a reflect- 
ing rotating multisurface element, a plurality of said 
light colors irradiate upon the surface of said reflect- 
ing rotating multisurface element, and the reflected 
light from said reflecting rotating multisurface ele- 
ment irradiates onto said image display element 
and; 

after the light from the light source passes 
through an integrator element, said light irradiates 
said color separator means, and among the plurality 
of said light colors irradiated onto said image dis- 
play element, at least one light shape resembles the 
output beam opening of said integrator element or 
the shape of the lens cells and, a convergence op- 
tical system is installed on the optical path down- 
stream of said rotating multlsufface element, and a 
rectangular light image with a shape similar to the 
shape of each cell in said image display element is 
converged onto said image display element 

21. An image display device comprising: 

an optical unit having a light source, an image 
display element to form an optical image ac- 
cording to an Image signal output from the light 
emitted from said light source, a color separator 
means for separating the light emitted from said 
light source into a plurality of light colors , a ro- 
tating multisurface element input with a plurality 
of light colors emitted by said color separator 
means and changing the respective optical axis 
direction and beaming said plurality of light 
colors onto different locations on said display 
element while scrolling the light beam in one 
direction, and a projection device to project light 
emitted from said image display element as a 
color image; 

an image processor circuit; and 
a power supply. 
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(57) A single plate type optical unit and display de- 
vice to utilize light with high efficiency in a simple method 
is configured so a dichroic mirror separates light into a 
plurality of colors, and the plurality of colors of light re- 
flected by the dichroic mirror are beamed onto a rotating 
multisurface element, the plurality of colors of light emit- 



ted from the rotating multisurface element are each 
beamed onto different locations on the display element, 
and by rotating the rotating multisurface element, the 
plurality of colors of light are moved in one direction 
along the display element, and a color image is beamed 
from a projection lens. 
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